Genetic polymorphisms of glutathione-S-transferase genes (GSTM1, GSTT1 and GSTP1) and upper aerodigestive tract cancer risk among smokers, tobacco chewers and alcoholics in an Indian population.
The glutathione-S-transferase (GST) genes are involved in the detoxification of various carcinogens that increase the risk to upper aerodigestive tract (UADT) cancers. In the present study, 408 unrelated histopathologically confirmed cases and 220 population based controls, matched by age and gender, which belonged to the Tamilian population of south India were genotyped for polymorphisms in GSTM1, GSTT1 and GSTP1 using polymerase chain reaction (PCR) based methods. The multivariate logistic regression analyses demonstrated that GSTT1 null genotype was significantly associated with increased risk for UADT cancers (odds ratio (OR) 2.5; 95% confidence intervals (CIs) 1.3-4.7). The combined effects of GST genes have shown that concurrent lack of GSTM1 and GSTT1 had a significantly increased risk (OR 4.6; 95% CI 1.3-15.6), while GSTT1 null genotype along with GSTP1 polymorphic variants further increased the cancer risk (OR 5.3; 95% CI 2.0-13.6). The most remarkable risk was seen among individuals carrying GSTM1 null, GSTT1 null genotypes and GSTP1 polymorphic variants (OR 7.8; 95% CI 1.0-61.0). Tobacco chewers carrying GSTM1 null genotype had an enhanced risk for UADT cancers. An enhanced risk among tobacco chewers and alcoholics (regular) was noted in individuals with GSTT1 null genotype. Similarly, a significant interaction was observed among smokers (>40 pack-year (PY)) and tobacco chewers carrying GSTP1 mutant genotypes. Although the null genotype of GSTT1 is a strong predisposing risk factor for UADT cancers, we conclude that the significant gene-gene and gene-environment interactions of GST genes may confer a substantial risk to UADT cancers in the Tamilian population of south India.